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ABSTRACT

Files of map data have been recorded to cover the World, the
United States, and the Potomac Area. A computing subroutine has
been prepared to plot the map data on the Naval Ordnance Research
‘Calculator.
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FOREWORD

The work which is covered by this réport was performed in the
Mathematical Physics. Branch under the Foundational Research Program
of the Naval Weapons Laboratory, Task No. RO110101. Assistance in
map reading was contributed by Mrs. J. Thompson. Checkouts of data

were performed by W. H. Langdon. The date of completion was
6 May, 1963.
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INTRODUCTION
Much of the labor which goes into the preparation of a map could
be saved through the use of a cathode ray tube printer. This is
especially true where a small quantity of information is to be dis-
played against an outline background. Maps which are utilized in

weather forecasting and in space surveillance are examples of such
applications. An irregular outline is presented in the cathode ray
tube as a sequence of short line segments, which can be plotted
with quantitative accuracy in the latest printers. Each line
segment terminates at points which are derived from a file of map
coordinates. The preparation of a file of coordinates requires a
large amount of map reading, but after an initial investment in a
digitalization of map data, any further processing can be automatic.

If only a few data are to be recorded, it is possible to read
positions from a Mercator projection with paper scales at the rate
of one datum per minute. For a large number of data, it would be
advisable to use a mechanical reading aid which would record auto-
matically in digital form the position of a reticle. The operator
would be required only to keep repositioning the reticle and mis-
takes in recording would be minimized.

To illustrate the use of cathode ray tube printers in the”
plotting of maps, files of map data have been recorded and comput-
ing subroutines have been prepared at the Naval Weapons Laboratory.
It is the purpose of this report to catalogue the available data
and to document the existing subroutines.

The Naval Ordnance Research Calculator has been used in the
preparation of representative maps. The NORC does thirteen
decimal digit arithmetic at the rate of 15000 operations per
second in response to three address instructions.
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The CRT printer is connected on line to NORC. Although this
printer is satisfactory for routine work, better results can be
obtained in more recent installations where there is less dis-
tortion in the picture tube. The NORC printer can plot only dots,
whereas modern printers can plot a segment in a single sweep of
the cathode ray beam. How best to plot a line segment with dots
is a problem, and two systems have been tested. In the first
system, a dot was placed at each end of the segment and dots were
distributed at equal distances between the ends, but this made the
strength of line especially heavy for short segments and eliminated
the gaps in dotted lines. 1In the final system, the dots are
situated at uniform distances along the length of the entire con-
tour, and the ends of line segments are straddled by dots.

ANALYSIS
Reliable sources of map data include (a) Hydrographic World
Chart (Mercator Projection). (b) U. S. Geological Survey Maps
(Transverse Mercator Projection). (e¢) World Aeronautical Charts
(Lambert Projection). (d) National Geographic Maps (Polar Projec-
tion). (e) Lists of Maritime Positions (Bowditch).

The selection of datum points from these maps was founded upon the
following objectives. ‘

(1) To approximate shore lines with digital data in such a way
that the fineness of detail is uniform over the surface of the earth.

(2) To approximate shore lines with polygons between datum
points in such a way that the scaling may be increased substantially
without loss of characteristic appearance.

An irregular coastline presents a choice of alternative polygons.
Alternative choices are (a) a polygon which illustrates the major
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characteristics of the shore line, (b) a polygon outside of which
there is nothing but navigable water, (c) a polygon within which
there is nothing but traversable land. '

The fineness of detail is dictated by the requirement that the
plotted line shall appear uniform in thickness. Any detail finer
than the diameter of the plotting dot would be lost within the
thickness of line. The change of direction at each cormer of a
polygon is usually less than 60° unless a larger angle is required
for character identification of the shore line. A zigzag with
larger deflections would merely thicken the plotted line. Any
inlets, promontories, or islands of width less than the usual dis-
tance between datum points are bypassed. South sea islands which
form open archipelagos are exceptions to the above rules.

A1 position data are recorded uniformly as geodetic latitude
and longitude. The data are expressed in degrees, minutes, and
seconds because these units are most common. There are many trans-
formations for mapping the earth's surface on a plane sheet’ 2.

A simple conformal transformation without correction for ellip-
ticity of the earth has been selected to demonstrate the mapping
data in the present report. The conformal mapping of a sphere upon
a plane can be derived easily from a consideration of directions of

corresponding elements.

In the case of a conical projection (Lambert), the map can be
rolled up into a cone which is tangent to the sphere at a parallel
of latitude. Let the latitude and longitude ¢, A be the coordinates
of a point on the sphere, and let the origin of the map be situated
at the latitude and longitude ¢y, Ao on the line of téngency. The
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distance r, from apex of cone to line of tangency on a sphere of
radius @ is given by the equation '

a
tan ¢,

(1)

"o

The apex angle & for the point at position ¢, A is given by the
equation

6 = sindy (A = X) ’ (2)
and the apex distance r to the point is related to the latitude ¢

of the point by the condition of conformality,

dr. do

rd 8 T cos ¢ dh (3)

Substitutions irom Equations (1) and (2) into Equation (3) and
integration lead to the equation
sin ¢,

__&o (1 4 sin ¢4)(1 - sin ¢) 2
R~ @0 L(1 - 8in ¢,)(1 + sin ¢)

(4)

The Cartesian coordinates x, y of the point in the map are given by
the equations

x = r gin ¢ y =ro - rcos ¢ (5)

where x reoresents the easting and y represents the northing.
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In the case of an axial cylindrical projection (Mercator), the
equation of conformality becomes

dy _ + do
dx cos ¢ dA

This equation can be integrated to give the equations

a 1 - sin ¢
x = ak =- -1n | ——— Vi
Y 2 n(1+sin¢>) (7)

(6)

where the origin of longitude is placed at the Greenwich meridian.

In the case of a transverse cylindrical projection (Transverse
Mercator), the Cartesian coordinates x, y are related to transverse
latitude and longitude ¢’', A’ by the equations

a _ [1 - sin ¢')‘
x = -—- In{ ——————— = a)\’ 8

2 (1+sin¢' Y (8)
which are derived from Equations (7) by interchange of variables. 1In
accordance with spherical trigonometry, the transverse angles ¢', A’
are related to the polar angles ¢, A by the equations

tan ¢

. - in{(A -~ i A S
sin ¢ cos ¢ Sln(>\ >\'O) tan(¢° Af) cos(A - >\-o)

(9)

where the angles ¢,, A, are the coordinates of the origin of the map.

MAP PLOTTING ROUTINE

Operation
The routine plots map data within a specified area on the CRT

printer.
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Formulation

Each datum point in the map is specified by a 16-digit word
on tape. The datum word is divided into 4-digit fields as
follows.*

(a) First 4 digits — degrees of latitude

(b) Second 4 digits - minutes of latitude

(¢) Third 4 digits - degrees of longitude

(d) Fourth 4 digits - minutes of longitude -

The first digit of each four digits specifies the sign as
follows

(a) 0 = (+) sign (b) 1 - (=) sign

and the sign specifies the direction as follows

(a) N latitude is Aesignated positive

(b) E longitude is designated positive

(c) W longitude is designated negative

(d) S latitude is designated negative.

The form of datum word has been selected so as to facilitate
the direct recording of data from maps and gazetteers and the

efficient conversion of the data to NORC numbers by an extrac-
tion mill.

The consecutive data for a continuous. line segment run counter
clockwise from the westernmost point. The file of data for a con-
tinuous line segment is terminated by a row of sevens-

*A sample datum word is 0022 0030 1120 1000 which designates a
point at 22° 30’ N latitude and 120° 00' W longitude.

6
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The complete file of data for a map is arranged in accordance
with two independent systems. (a) The consecutive data are arranged
in a continuous sequence interspersed with rows of sevems. (b) The
consecutive data are distributed over a sequence of blocks of
arbitrary length and arbitrary block number. The blocks are never
more than 100 words in length and the blocks are numbered in inter-
vals of ten to permit the insertion of blocks of additional data.

The mapping routine reads map data from the input tape and con-
verts the data to degrees of latitude and longitude. The mapping
routine transfers control to a conversion routine. The conversion
routine converts the latitude and longitude of any datum point into
the map coordinates of the datum point. The conversion routine is
a separate program of any length and may express any form of map-
ping projection. The conversion routine returns control to the
mapping routine. Although the mapping routine is designed primarily
to work with data which are expressed in degrees and minutes, it
will work equally well with data which are expressed in minutes and
seconds. The factor for converting minutes into decimal parts of a
degree is the same as the factor for converting seconds into deci-

mal parts of a minute.

The ma pping routine compares the distance between datum points
in a pair of consecutive datum points with a minimum limit. If the
distance is less than the limit, the second datum point is bypassed
in favor of subsequent datum points. The mapping routine plots
only those datum points whose map coordinates fall within a pre-
determined area. A line segment may be terminated whenever the
conversion routine replaces the x map coordinate by a row of sevens.
Otherwise the plotting is confined to a specified rectangular area.
The positions of a pair of consscutive datum points are sensed
relative to the edges of the specified rectangular area. If both
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datum points lie within the rectangular area, they are connected

by a straight line. If they straddle the edge of the rectangular
area, the datum point on the outside is moved to a point on the edge'
through linear interpolation between the datum points. If both
points lie outside the rectangular area, the plotting is bypassed
altogether. No page overflow occurs unless the rectangular area
extends outside the printer field.

The camera selection and the symbol selection are under the
control of the standard P-field options of the CRT printer. The
continuity of line is under the control of a format word which
designates the number of dots in each dash or space.* The routine
plots dashes and spaces serially, beginning with the left digit
pair in the format word and ending with the right digit pair. The
routine skips blank assignments and recycles the format as long as
the plotting of a line segment continues.

The routine continues to plot until an EOF is sensed on the

input tape.
The following algorithmic statement can be utilized as a basis
for the preparation of mapping routines for computers other than NORC.
MAPPING ROUTINE

Specifications

H, in loc #, H, in loc # + 1, V; in loc V, V, in loc ¥V + 1
X, in loc X, X, inloc X + 1, Y, inloc Y, ¥, in loc ¥ + 1

X_,xi-yi Xﬁx,‘,-yi RARRA Y_'Yz—v1
1 F, -1 2 g, -4 1oy, -V 2y, -7
2 1 2 1 2 1 2 1

*For example, the format word 9900 0000 0000 0000 plots a continu-
ous line, while the format word 0102 0000 0000 0000 plots dots
interspersed with spaces equivalent to two dots.
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Read Input

i (1)

(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)
(11)
(12)
(13)
(14)
(15)

k-0

Bypass to (9)

x, = x, (unmodified)

y; — ¥, (unmodified)
Bypass to (7)

k-0

1~ 1+ 1

If i £ N, bypass to (13)
Read datum block

EXIT for EQF

Store ¥

i -0

For 7's, recycle to (6)
0, = 100 X (PQ) + 12 X (R)
0, = 100 X {(S) + 12 x (7)

Convert Coordinates

(16)
(17)
(18)
(19)
(20)
(21)

(22)

(23)

(24)
(25)

0, in loc Q (latitude)

Q, in loc 0 + 1 (longitude)
Refer
P, in

to conversion routine
loc P (horizontal)
loc P + 1 (vertical)
For 7's, recycle to (6)

P, in

P, - K

P, -V,
y V2 _ Vl - }’2
Store x, (unmodified)
Store y, (ummodified)

Sense Border
(26) B -k +1
(27) If k # 1, bypass to (34)
(28) # - 713;4
(29) g =0
(30) If X, =x, £ X, and
Y, =y, £ Y, go to (36)
(31) F-0
(32) Recycle to (3)
(33) Store x, — X4, Yo - Y41
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2
(34) 1f (x, - x1)2 * (ZEE:EZl) )

recycle to (7)

If x, <X,
recycle to

and x, < X,

(3)

(36) If x, < X, < x,,
Xy =Xy
yq - (x2 - Xi)yi + (4, - x1)y2
Xog = Xq
(37) If x, < X, < x,,
x, = Xy
y, - (x, = X )ys + Oy - %)y,
Xog = X4
(38) If X, < x; and X, < x,

recycle to (3)

(39) If x, < X, < x,,
x, = X,
Yy = (x, = X))y + (T, = x1)y,
Xog = X4
(40) If %, < X, < x,,
x, =X,

(x, - X2)y1 + (Xz - xi)yz

(719.4)2

b S
Xo = Xy

1

?

10
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(41)

(42)

(44)

(45)

Ify, <Y, and y, < 7,

" recycle to (3)

If y,< 7Y, <y, ,

.~ Y

x. - (v - Yy)xy + (¥ - yl)x2_
: Yo — ¥4

If y, <Yy <y,

Yo ™ ¥y

v - (y, - Y1)x, + (¥, yi)xz
2 }'2 - }'1

If Y, <y, and ¥, < y,

recycle to (3)

If )'1 < Y2 < )’2 ’

yo = ¥,

% - ()'2 - Y2)x1 + (Yg - yi)xz
2 }’2 - y1

If y, <Yy <y, .,

vy~ ¥,

(yg-— Yz)xi + (Y2 ] yl)x2

x e d
* Yo - Y4

11
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Plot

Segment

(47)

(48)
(49)

(50)

(51)

PP -q

g = v/kxz x)% + (231;521)2

Xy — X4

Store

Yo = Y4
q

Store

Bypass to (67)

(52) x = %, +§ (x, - %)

(53)

(54)
(55)
(56)
(57)
(58)
(59)

(60)

P
y =y, + p (y, = ¥4)

-~ p+
PP T e

If F # 0, bypass to (58)

o-0

Renew F
If F # 0, bypass to (62)
oc—o+ 1

Shift F

12
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(61) Recycle to (58)
(62) Decrement F

(63) If o is odd, bypass to (67)
(64) x - 119%x, rounded

(65) y = 1199y, rounded
(66) Print dot at x, y
(67) If » < q, recycle to (52)

(68) If » > g, recycle to (3)

Library Code
Block 0134 in Deck 2500 contains the NORC code. Beginning of
block words and assembly instructions are as follows:

Program BOB 0991 1001 1243 0134
Guide Words Block 0135
Subroutines Any computing program between locations

S and R with R blank.

Storage Allocation
Allowance for N consecutive CRT locations beginning with location

1244 to store map data.

Input
a. File of datum words in blocks of length ¥ or less and with EOF

on tape code xx.

b. The starting line S and the return line R of the conversion

routine in the call lines.

13
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c. The tape code xx, the camera selection o , and the symbol

selection B in the call lines.

d. The format word in location F.

e. The X map coordinate of the datum point in location P and

the Y map coordinate of the datum point

in location P + 1.

f. The map coordinate of the left edge of the printer field

in location # and the map coordinate of
printer field in location # + 1.

g. The map coordinate of the upper
in location V and the map coordinate of
printer field in location V + 1.

h. The map coordinate of the left
in location X and the map coordinate of
rectangular area in location X + 1.

i. The map coordinate of the upper

in location Y and the map coordinate of

lar area in location Y + 1.

Qutput

the right edge of the

edge of the printer field
the lower edge of the

edge of the rectangular area
the right edge of the

edge of the rectangular area
the lower edge of the rectangu-

a. The latitude in location @ and the longitude in location @ + 1.

b. Map on the CRT printer.

14
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Call Lines L 0060 L - 1001
L+1 Xx94 i/ v  F
L+ 2 R S P )
L +3 of3ss X Y c

hExit Line The routine transfers control to C, or to

L+ 4 if C is blank.

Program Stop

The routine stops on line 1189 for TCF .if Sw 68 is on proceed.
Full start after program stop reads in next block.

Limitations

a. The routine will only operate in 2K storage.

b. The routine uses modifiers but resets them to previous values
prior to each transfer of control outside the routine. Addresses in
the call lines cannot be modified. Printer counters are not reset.

¢. Input data must be in degrees and minutes, or in minutes and
seconds while output data are in degrees and decimal parts, or in
minutes and decimal parts in NORC form. Map coordinates may be
expressed in any set of consistent units. '

d. The format word must not be completely blank.

Modification

a. The printer specifications of every dot which is plotted in

the map may be retrieved for further use if the map plotting routine

is modified to transfer control from location 1184 to a location X.
Then the X specification will be found in location 1242 and the Y

15
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specification will be found .in location 1243. Finally the control
must be returned to line 1185 in the map plotting routine. The
modification is as follows:

Explanation Line Code
Construction Word 1203 0000 1242 1243 ¥

Average Time

A representative time of operation is 34 millisecs per datum of
input for the Mercator projection.

WORLD MAP

For a world map, the diameter of the plotting dot corresponds to
30" of latitude and the unit distance in the CRT field corresponds to
15’ of latitude. The distance between datum points therefore has
been made the same as the distance for 30’ of latitude, unless a
smaller distance of not less than 15’ of latitude is hecessary for
character identification of the shore line. Latitudes and longitudes
were recorded to the nearest 5’ of arc.

Coastal features which required special attention and the choices
of polygon which have been made in their representation are as follows.

Inlets and Fjords The polygon crosses the mouth of each inlet from

promontory to promontory.

Lagoons and Sand Bars The polygon runs along the inner edge of the

sand bar.

Offshore Rocks The polygon runs through the midst of the rocks.

Salt Marshes The polygon marks the edge of open water.

16
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Shelf TIce and Glacial Tongues The polygon follows the land under

the ice.

The continuity of the data is interrupted at 180° longitude. In
order to plot a map which straddles this longitude, the map is pre-
pared in two sections. For the first section, zero is added to the
longitude and the map is plotted to the west of the 180° meridian.
For the second section, 360° is added to the longitude, whence the
map is completed to the east of the 180° meridian.

A total of 8200 data are contained in the file for the world map.
A Mercator map required 13 minutes'for computation, but after the
plot specifications had been saved on tape, the plot required only
17 seconds for duplication. The mapping data are catalogued in
Appendix A and representative maps are presented in Appendix B.
Figures 1 to 7 are cylindrical conformal projections while Figures

8 and 9 are polar conformal projections.

UNITED STATES MAP
For a United States map, the diameter of the plotting dot
corresponds to about 5’ of latitude. The distance between datum

points is equal to or less than the distance for &' of latitude,
and the accuracy of recording is on the order of 1’ of arc. There
are a total of 10,000 data in the file for the United States.

Included in the data are the major lakes in addition to the
ocean shores,.together with interstate and international boundaries.
The mapping data are catalogued in Appendix A, and representative
maps are presented in Appendix B. TFigures 10 to 37 are conic con-

formal projections.

v
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POTOMAC MAP

For a map of the Potomac River Area, from Washington, D. C. to
Dahlgren, Virginia, coordinate positions in degrees and minutes
would be too coarse. FEach datum word therefore expresses in
minutes and seconds the deviation of latitude from 38° 00’ 00" N
and the deviation of longitude from 77° 00' 00" W. 1In addition to
data on the banks of the Potomac River there are included a few
highway routes to Dahlgren. (Some of these routes may not be con-
structed until after release of this report.) There are a total
of 5700 data in the file on the Potomac River Area. The data are
catalogued in Appendix A and maps are presented in Appendix B. To
derive Figure 40 from the data for Figures 38 and 39 required a
massive amount of editing, even with the help of computing routines
which doubled highways or suppressed segments.

DISCUSSION

Inspection of the sample maps shows that when data are used at
drastically reduced scale any near confluence of lines causes a
deleterious line thickening. The avoidance of such confluences is
influenced by subjective evaluations of the relative importance of
details to be eliminated. In the ultimate refinement of an irregular
line, the length of segment would be equal to the diameter of dot,
"but the optimum polygonalization appears to have a length of segment
several times larger than the diameter of the dot. Too fine a poly-
gonalization loses meaning because of roundoff, and too coarse a
polygonalization dominates the representation. An artful poly-
gonalization can enhance the appearance of a map by accentuating
the principal characteristics of boundary lines without deviating
significantly from accuracy.

CONCLUSION
In a drastic reduction of scale the data for a map must be edited

subjectively to remove deleterious detail.

18
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CATALOG OF MAP DATA

Deck 2520
WORLD MAP
Block Number Coast Line
0010 .to 0070 ANTARCTICA
0080 Ross Island, Roosevelt Island, Gueét
Island.
0090 Alexander Island, Charcot Tsland,

Palmer Archipelago, Joinville Island.

0100 Drygalski Island, Bowman Island, Young
v Island, Sturge Island, Peter I Island,
B King George Island, Elephant Island,
Clarence Island, Coronation Island,
Laurie Island.

1010 to 1150 WESTERN CONTINENT

1160 : : Great Bear Lake, Great Slave Lake,
Lake Athabaska, Reindeer Lake.

1170 Lake Winnipeg.

1180 Lake Superior, Lake Michigan, Lake
Huron.

1190 Lake Erie, Lake Ontario.

1200 Isla de Pascua, Isla Sala y Gomegz,

Isla Isabela, Isla Santa Cruz, Isla
San Cristobal, Isla del Coco, Isla
de Malpelo, Isla San Ambrosio,

Mas Afuera, Mas a Tierra.
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Block Number

1210

1220

1230

1240

1250

1260

1270

Coast Line

Isla de Chiloe, Tierra del Fuego,
Falkland Islands.

South Georgia, Zavodoski Island,

Saunders Island, Thule Island,

Ascension, St. Helena, Trinidade,
Tristan Island, Gough Island, Bouvet
Island.

Trinidad, Bonaire, Curacao, Aruba,
Jamaica, Isla de Pinos.

Cuba, Hispaniola.

Puerto Rico, St. Croix, Anegada,
Sombrero, Anguilla, St. Kitts,
Antigua, Guadaloupe, Dominica,
Martinique, St. Lucia, St. Vincent,
Grenada, Barbados, Tobago.

Andros Island, Inagua, Grand Bahama,
Great Abaco, Nassau, Eleuthera, Cat
Island, San Salvador, Long Island,
Crocked Island, Mayaguana, Caicos,
Grand Turk, Bermuda, Key West, Cape
Hatteras, Long Island.

Anticosti Island, Prince Edward Island,
Coats Island, Mansel Island, Belcher
Islands, Akimiski Island.
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Block Number

1280

1290

1300

1310

1320

1330

1340

1350

1360

Coast Line
Newfoundland, Southampton Island.

Prince Charles Island,
Baffin Island.

Bylot Island, Cornwallis Island,
Devon Island.

Axel Heiberg Island, Ellesmere
Island.

Meighen Island, Ellef Ringnes Island,
Amund Ringnes Island, Cornwall Island,
Lougheed Island, Bathurst Island,
Byam Martin Island, Prince of Wales
Island.

Borden Island, Brock Island,
Mackenzie King Island, Eglinton
Island, Prince Patrick Island,
Melville Island.

Victoria Island, Banks Island.

Bering Island, Attu Island, Kiska
Island, Tanaga Island, Adak Island,
Atka Island, Seguam Island, Umnak
Island, Unalaska Island.

St. Lawrence Island, Nunivak Island,
Kodiak Island, Queen Charlotte
Islands, Vancouver Island.



‘NWL_REPORT NO. 1844

Block Number

1370 to 1380

1390

2010 to 12210

‘2220

‘2230
‘2240

2250

‘2260
2270

‘2280

2290
2300

2310

Coast Line
GREENLAND

Iceland, Jan Mayen Island, Shannon
Island.

EASTERN CONTINENT

Lake Chad, Lake Victoria, Lake
Tanganyika, Lake Nyasa.

Black Sea, Azovskoe More.
Caspian Sea.

Aralskoe More, Ozero Balkhash, Ozero
Baikal.

Lake Ladoga, Lake Onega.
Madagascar.

La Reunion, Mauritius, Prince Edward
Islands, Crozet, Mahe, Chago, Male,
Socotra, Zanzibar, Iles de Kerguelen,
Heard Island, Ile St. Paul, Ile
Amsterdam, Andaman Islands, Little
Andaman, Nicobar, Simeulue, Nias,
Siberut, Enggano, Christmas Island.

Ceylon, Hainan, Formosa.
Kyushu, Shikoku, Honshu.

Hokkaido.




NWL REPORT NO. 1844

Block Number

2320

2330

2340

2350

2360

2370

2380

2390

2400

‘2410

Coast Line

Yaeyama, Miyako, Okinawa, Amami, Yaku,
Hachijo, Aoga, Tori, Chichi, Haha, Iwo,
Kunashiri, Etorofu, Uruppu, Shimushiru,
Matsuwa, Onnekotan, Paramushiru,
Ostrova Shantarski, Ostrov Karaginski.

Sakhalin.

Wrangel Island, Bolshoi Lyakhovskie,
Maly Lyakhovskie, Nevaya Ostrov,
Ostrov Kotelny, Ostrov Bolshevik,
Ostrov Komsomolets.

Novaya Zemlya, Ostrov Kolguev.

Franz Josef Land, Spitzbergen.

Faeroe Islands, Shetland Islands,
Orkney Islands, Hebrides, Fym,
Sjaelland, Falster, Lolland, Bornholm,
Gotland, Ahvenanmaa, Saaremaa, Hiiumaa.

Britain.
Ireland.

Corsica, Sardinia, Sicily, Peloponnesus,
Crete, Cyprus.

Iviza, Majorca, Minorca, Elba,
Pantelleria, Malta, Carpathia, Rhodes,
Cephalonia, Zante, Milos, Thira, Naxos,

Tinos, Limnos, Lesvos, Chios, Samos.



NWL_REPORT NO. 1844

Block Number

2420

3010 to 3030

3040

3050 to 3060

3070

3080

3090

3100

3110

3120

3130

3140

3150

3160 to 3170

Coast Line

Flores, Fayal, Terceria, Sao Miguel,
Madeira, La Palma, Tenerife, Gran
Canaria, Fuerteventura, Santo Antao,
Boa Vista, Saoc Tiago, Sao Tome,
Fernando Poo.

AUSTRALIA

Melville Island, Kangaroo Island,
Tasmania.

New Zealand.

Sumatra.

‘Java, Bali.

Lombok, Sumbawa, Flores, Alor, Wetar.

‘Sumba, Timor, Jamdena Islands, Aru

Islands.

Great Natuna Islands, Bangka, Billiton,
Madura.

Borneo.
Celebes.
Halmahera, Buru, Ceram.

Sula Islands, Obi Islands, Misodl,
Waigeo, Biak.

New Guinea.




NWL REPORT NO. 1844

Block Number

3180

3190

3200

3210

3220

3230

5240

Coast Line
Luzon.
Palawan, Sulu, Mindoro, Samar, Panay.
Mindanao.

New Britain, Admiralty Islands, New
Ireland, Bougainville, Choiseul,
Vella Lavella, New Georgia, Santa
Isabel, Malaita, Guadalcanal, San
Cristobal.

Santa Cruz Islands, Espiritu Santo,
Malekula, Efate, New Caledonia, Lifu,
Mare, Norfolk Island, Lord Howe Island,
Chatham Islands, Auckland Islands,
Antipodes Islands, Campbell Island,
Macquarie Island.

Ascuncion, Agrihan, Alamagan, Anatahan,
Saipan, Tinian, Rota, Guam, Tobi, Merir,
Sonsorol, Angaur, Peleliu, Babelthuap,
Yap, Ulithi, Truk, Ponape, Kusaie,
Marcus, Wake, Eniwetok, Bikini,
Kwajalein, Wotje, Majuro, Jaluit, Makin,
Tarawa, Tabiteuea, Nauru, Ocean Island,
Nanumea, Funafuti, Viti Levu, Vanua Levu.

Howland Island, Baker Island, Enderbury
Island, Canton Island, McKean Island,
Gardner Island, Hull Island, Phoenix
Island, Atafu, Nukunono, Fakaofo, Savaii,
Upolu, Tutuila, Niue, Vavau, Malinoa,
Tongatapu, Raoul, Aitutaki, Rarotonga,
Mangaia.



NWL _RFPORT NO. 1844

Block Number

3250

3260

Block Number

0010 to 0070
0080

0090

0100

0110

Coast Line

Johnston Island, Palmyra Island,
Washington Island, Fanning Island,
Christmas Island, Jarvis Island,
Malden Island, Starbuck Island,
Tongareva, Rakahanga, Manihiki,
Vostok Island, Flint Island, Caroline
Island, Tahiti, Bora Bora, Tubuai,
Rapa, Makatea, Rotoava, Takapoto,
Nihiru, Mangareva, Pitairn Island,
Henderson Island, Nuku Hiva, Hiva Oa.

Midway Island, Lisianski Island, Laysan,
Gardner Pinnacles, French Frigate Shoal,
Necker Island, Nihoa, Niihau, Kauai,
Oahu, Molokai,Lanai, Maui, Kahoolawe,
Hawaii.

CATALOG OF MAP DATA
Deck 2521

UNITED STATES MAP

Boundary
WEST COAST

Lopez Island, San Juan Island.

San Miguel Island, Santa Rosa Island,
Santa Cruz Island, San Nicolas Island,

Santa Catalina Island, San Clemente Island.

Columbia River.

Colorado River.



NWL REPORT NO. 1844

Block Number

0120

0130

0140

0150

0200

0230

0250

-to 0220

to 0240

0260

0270 to 0280

0290

0300

0310

0320

0330

0400

to 0730

0740

0750

0760

Boundary
Lake Mead.
Snake River.
Lake Tahoe.

Great Salt Lake.
Rio Grande.
Red River.

Lake Texoma.

‘Sabine River.

Missouri River.

Sioux River.

Red River of the North.

St. Francis River, Des Moines River.

Calcasieu Lake, Grand Lake, White Lake,
Lake Maurepas.

L.ake Pontchartrain.
EAST COAST

Padre Islagnd, Galveston Island, Isles
Dernieres, Timbalier Island.

Grand Terre Island, Martin Island,
Isle au Pitre, Chandeleur Islands,
Cat Island, Ship Island, Horn Island,
Petit Bois Island, Dauphin Island,
Santa Rosa Island.

Key West, Key Largo.



NWL, REPORT NO. 1844

Block Number Boundary
0770 Smith Island, Outer Banks, Hatteras

Island, Roanoke Island, Hooper Island,
Bloodsworth Island, South Marsh Island,
Smith Island.

0780 Assateague Island, Fishers Island,
Block Island, Conanicut TIsland,
Prudence Island, Martha's Vineyard,
Nantucket TIsland.

0790 Vinalhaven, Long Island, Isle au Haut,
Swans Island, Great Wass Island, Head
Harbor Island.

0800 to 0830 Mississippi River, St. Craix River.

0840 Pearl River, Perdido River,
St. Mary's River.

0850 Chattahoochee River.

0860 » Savanna River.

0870 ‘ Clark Hill Reservoir.

0880 to 0900 Ohio River.

0910 Wabash River.

0920 Tug Fork.

0930 Potomac River.

0940 Delaware River.

0950 Arthur Kill, Hudson River, East
River.

10



NWI. REPORT NO. 1844

Block Number Boundary

0960 Lake Okeechobee.

1000 to 1010 Lake of the Woods.

1020 Rainy River.

1030 Rainy Lake.

1040 to 1GC80 LAKE SUPERIOR

1090 Madeline'Island, Oak Island, Stockton

Island, Outer Island, Isle Royale,
Pie Island, Grand Island, Michipicoten

Island.
1100 St. Mary's River.
1110 to 1200 LAKE MICHIGAN and LAKE HURON
1210 Washington Island, Manitou Island,

Beaver Island, Bois Blanc Island,
Cockburn Island, Fitzwilliam Island,
Christian Island.

1220 St. Clair River, Lake St. Clair,
Detroit River.

1230 to 1240 LAKE ERIE

1250 Niagara River.

1260 to 1270 LAKE ONTARIO

1280 Amherst Island, Wolfe Island,

Thousand Islands.
1290 St. Lawrence River.

1300 St. John River.

11



NWL_REPORT NO. 1844

Block Number

1310 to 1320

1330

1340 to 1350

1360

1370

'2000

‘2010 to 2020

3000

3010 to 3020

3030

3040

Boundary

St. Croix River.
Menominee River.

Lake Champlain.
Connecticut River.
Salmon Falls River.
United States-Mexico.
United States-Canada.

California-Oregon, Utah-Idaho,
Washington-Oregon, California-Nevada,
Nevada-Utah, Oregon-Idaho, Washington-
Idaho, Arizona-Utah, Oklahoma-Kansas,
Utah-Wyoming.

Idaho-Montana.

Idaho-Wyoming, Wyoming-Montana,
Arizona-New Mexico, Utah-Colorado,
New Mexico-Texas, New Mexico-Oklahoma,
Colorado-Kansas, Wyoming-Nebraska,
Montana-North Dakota, Kansas-Nebraska,
Nebraska-South Dakota, South Dakota-
North Dakota.

Texas-Louisiana, Oklahoma-Arkansas,
Kansas-Missouri, South Dakota-
Minnesota, Louisiana-Arkansas,
Arkansas-Missouri, Missouri-Iowa,

Towa-Minnesota.

12




NWL REPORT NO. 1844

Block Number

3050

3060

3070

3080

3090

Boundary

Louisiana-Mississippi, Florida-Alabama,
Florida-Georgia, Mississippi-Alabama,
Alabama-Georgia, Mississippi-Tennessee,
South Carolina-North Carolina,
Tennessee-Kentucky, North Carolina-
Virginia.

North Carolina-Tennessee.
Virginia-Kentucky, Virginia-West Virginia.

West Virginia-Maryland,
Maryland-Virginia, Maryland-
Pennsylvania, Maryland-Delaware,
New Jersey-New York.

Minnesota-Wisconsin, Illinois-Wisconsin,
Wisconsin-Michigan, Illinois-Indiana,
Indiana-Michigan, Indiana-Ohio, Ohio-
Michigan, Ohio-Pennsylvania,
Pennsylvania-New York, New York-
Connecticut, Connecticut-Massachusetts,
Massachusetts-New Hampshire, |
Connecticut-Rhode Island,

New Hampshire-Maine.

13




NWL REPORT NO. 1844

CATALOG OF MAP DATA

Deck 2522
POTOMAC MAP
Block Number Boundary
0010 to 0110 WEST BANK
0210 to 0320 EAST BANK
0410 Conn Island, Bealls Island, Clagett
Island, Watkins Island, Van Deventer
Channel.
0420 Columbia Channel, Waterfowl Sanctuary.
0430 Offut Island, Turkey Island, Theodore

Roosevelt Island, Kingman Island,
Goose Island.

0440 Cobb Island, St. Margaret Island,
' St. Catherine Island, Blakiston
Island, Hollis Marsh.

1000 District of Columbia Line.
1010 US Route 1.

1020 to 1030 US Route 301.

1040 VA 2, VA 207.

1050 US Route 17.

1080 to 1070 VA Route 3.

1080 VA 205, VA 206.

1090 MD Route 210.

14




3

MWL REPORT NO. 1844

Block Number

1100

1110

1120

1130

1140

1150

1160

1170

1180

1190

1200

1210

1220

1230

1240

1250

1260
1270

1280

1290

Boundary

Marshalls Corner Road, Bumpy. Oak
Road, MD 224, MD 225, MD 227, MD 414.

VA 236, VA 7.

Glebe Road.

Mount Vernon Highway.
Memorial Parkway.
Washington Parkway.
Jones Point Interchange.
Davis Highway.

Garfield Interchange.
Shirley Highway, VA 350.
Columbia Pike.

Us 29, US 50, US 211.

Arlington Boulevard, Washington
Boulevard.

Fairfax Drive.
Lee Highway, Spout Run Parkway.
Dulles Airport Road.

VA 123, VA 1953.

Canal Road, MacArthur Boulevard.
MD 190, MD 187.

Pooks Hill Interchange.

15



NWL REPORT NO. 1844

Block Number Boundary

1300 Interstate 270, Interstate 708,
US 240.

1310 MD Route 355.

1320 Georgia Avenue, MD 97, MD 586, MD 182.

1330 MD Route 5.

1340 Suitland Parkway.

1350 MD Route 4.

1360 MD 214, MD 704.

1370 MD 202, MD 450.

1380 v Fox Ferry Point Interchange.

1390 Anacostia Freeway, Interstate '295.

1400 Kenilﬁorth Interchange.

1410 Kenilworth Avenue, MD 201.

1420 US Route 50.

1430 Baltimore Washington Parkway.

1440 US 1 Alternate, US 1.

1450 MD Route 650.

1460 US Route 29.

1470 MD Route 410.

1480 University Boulevard, MD 193.

1490 to 1500 Capital Beltway, Interstate 495.

16




NWL REPORT NO. 1844

Block Number

1610

1620

1630

1640

1650

1660

1670

1680

1690

Boundary

Franklin Street, Powhatan Street,
Maine Avenue, M Street, Southwest
Freeway, G Street, E Street,

C Street (S), Independence Avenue.

East Capitol Street, Constitution
Avenue, C Street (N), F Street,

K Street, M Street, U Street
Florida Avenue.

Columbia Road, Harvard Street, Irving
Street, Michigan Aven ue, Queens Chapel
Road, MD 500, Military Road, Missouri
Avenue.

Eleventh Street, Sixth Street, Fourth
Street, Second Street, First Street (E),
South Capitol Street, Canal Street,
Louisiana Avenue, North Capitol Street.

‘First Street (W), Third Street, Sixth

Street, Seventh Street, Twelfth Street,
Thirteenth Street, Fourteenth Street,
Fifteenth Street, Sixteenth Street,
Alaska Avenue, Seventeenth Street,
Twenty-second Street, Twenty-Third Street.

Rock Creek Parkway.

Virginia Avenue, Branch Avenue,
Pennsylvania Avenue.

Massachusetts Avenue.

Wisconsin Avenue.

v




NWL REPORT NO. 1844

Block Number

1700

1710

1720

1730

1740

175G

1760

1770

1810

1820

1830

1840

Boundary

Comnecticut Avenue.

North Carolina Avenue, Maryland Avenue,
Benning Road, Bladensburg Road.

New York Avenue.
Rhode Island Avenue.
Vermont Avenue, New Hampshire Avenue.

Rochambeau Bridge, Mason Bridge,
Memorial Bridge, Key Bridge,

Chain Bridge.

Seven Corners Circle, Memorial Circle,
Lincoln Square.

Washington Circle, Mt. Vernon Square,
Scott Circle, Dupont Circle, Logan
Circle, Ward Circle, Westmoreland
Circle, Chevy Chase Circle,

Grant Circle.

Dulles International Airport,
Yashington National Airport, Andrews

Air Force Base.
US Capitol, White House.

Lincoln Memorial, Washington Monument,
Jefferson Memorial.

Pentagon, Union Station.

18




NWL REPORT NO. 1844

Block Number

2000

2010

2020

2030

2040

) 2050

2080

2100

Boundary
NWL Fence Line.

Rosedale Drive, Potomac Drive, Gordon
Drive, Williams Creek Drive, Ferry Dock
Drive, Eleventh Street, Twelfth Street,
Thirteenth Street, Fourteenth Street,
Fifteenth Street, Forrest Road.

Dahlgren Road, Gilmore Road, Hall Road,
Sampson Road, Jenkins Road, Welsh Road,
Greenslade Road.

Jones Road, Alger Road, Earle Road,
Caffee Road.

First Street, Second Street, Third
Street, Fourth Street, Avenue A,
Avenue B, Avenue C, Avepue D.

Bronson Road, Marple Road, McVay Road,
Tisdale Road, Caskey Road.

Airstrips.

Cooling Pond.

19
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MAPS
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New Mexico,

Figure 20,

.
. b :
H
:
SrmVARTAl e S
] :
.
:
: H
15 :
7 - : et s e ——————a
H e
- H 3
i H
H H
H H
F H
H H
H H
i : i
H :
: K
. M -
:
Srhsererinue, .y, St ectrteirtinieneens Treecerneatesn,y, oo sasesd s
SeReeseseteeaseyana., vestsenseoyens

A LT TR




*®l0YE(J YINOos ‘eloNeq

. o
- =
roscnmiemem.afium

- ‘

« D L L LT P P
casesssrisessacednsnny 0

yizoN "1z =ansig

:
H
4
: - ll- Maadd oL X RE 222X TT TP pepyy
e it ReSistietiniuibeitovior Sadtoirniinity
P Y il . srrhesssaersiedereran ey y
-~ - estecencniranarera } T
e PO veeve ! :

T R L L r T T O S
; —remseramsinmer :

s ivewer

T

é.......u.......--...
)

— e g s s

EETTT TP

i LR TTY P

-

St L EVALF R P IR,

s

e ———

e,




N

i
H
!
H
H

!
H
!
[

}
'
!
'
i
i
i
!
i

hasasessisentasterrneatse

—— VB g e o wam e e

*sesury ‘ByseIqON ‘zZ dan8i1g

e . :
: H
H H
P L T -ty
L il I P
H -t
: H
: :
T T R N T TR L P e : :
rersesenersasraatitesesnrtatacetitanatiai b erersrerees :
ttetrasca i, .

H
H
:
S
4
H

s ams o et s e e dn - [T Y A Y T N
cancems .

saetanu,gn
-

M

-
"
‘
.

PP TP PP PP S R T L L D LI L LT T TP Y PO PP PSP,

€S o 0 4 SO O ¢ Bt S g ¢ O G ¢ a0 e 4 o

(L TE TV T Py :
(Al 1P TP
O s -
- -———

eeteeretnsisirerccarens
Qe iy

A R L

T A e e 05 s
-

cereresreasavaineverduacurones




P

po aeanense:

E ---‘-" 3
: r
i i
i
: '

wsaeve
evoussvessusensreesy

canv '

Serresaeeniaans,

H

!
ey
!

]

Oklahoma,

Figure 23,




"8ERDL 47 aanlig

eone

200000000y

gees

Serraenay,

Poresatenefan.

idesavurac 1 d !

vose,

veu.

1 G v £ Sy D 2 20 ¢ o

T

e erenana,

b oo s o

e

etmpromemm it e




*BROSDUUTK

*CZ PanSg

R

H
3.

Shestauseracrass
PTII LI
aeerareness

T b

[P P P PP TR OTIY [TLTETS

......-:....u.\.... i
: P
. : B
H P
H m m m
: ; ot
: ¥
:
: i :
{ \\. :
: “
: : |

DT P T Y YT T LY P YT TR PRI T TP ON-

G e T PO,

errreetresstateasaliieninesesetisteteseatattienitaannne

L LY YT TRy

:
H
H

R T Ty T P,

R

H '

N

{ {

: i
n-.......m.....-........-........-Z-.Z.

H
:
:
:
H
b
.

S e L T T T TP S

Pt

S adkhat i T
IAAALT. TLIT TR R bred




A

POPPIE S,

o
——— ¢

cowsEm oo

evonn

erersrsasers
eveaneratirnatatentecs
eevsasurestseneove .

PPy

AT

.tee

vegessnrsasetant

wesrense

eereate
Lespaveet

sessesmeostey

-,
s
S 1 ¢ s v s 8 B

R
S T T L)
ven

sy U 2L 0

-y = . P T
FOP- PPN 2L T X 2L
.

FeeeNtettt ae iitttiiaaraans

e o e e

1

Nadhadd 23 YT YUY

Sovrsssetesncisninastisnerenies

:
H

Severananna,.
s

LTTYYPYPTIonn.

essuy,

AR LTTYY PR

bt
‘

v eesacane AL T2 LTI PR

~o...-...-...-.-..»-..-.-...-..u...--.-.

-a-.-.---—----l--

R P T

g

N
H

-‘-..c.-n-.O.c’ul.u'uuo-o!.luu

4

s

:
K
T
B

[T

.

S S LT RO

— oo gy,

ettt ey eeqne,

N e

Iowa, Missouri, Illinois.

Figure 26.



‘ sesueyay WAAR-E ¥y

Teanseraan,
maressa,,
(LT PP PP .

cSteratanan LR N UURPTININ

M

i! i

i ;

) u

] u

i m

i1 ..

L T TP U i .“

Y '-'o'n'-'-'-'u-o-o n. "

; l.l.l.l.l.l:..-_ m

.

!
i

e, .
Seesrsieniesarenenannsees !
eevnnnd

Stesssseterettitiaranraes
werere

“trecsesens

(I YT PY TSP

Seterratansatiseestaneonns)
LIYYPN
“eeteeriian, :
et iiien et

.” : :

“. : [}

m H !

: : !

-

H " ..

; i j
: }
H )
i i
P ;
: i {
: '
P ".
P m

)
)
H
.............w:-.-..........:.-
!
H
{

m H —l.'.'.l.
i ; i B
: ; i :
: : i ;
m <_ ".
| ." i
H : _ m
H ! :




*eueIsSINOT *gz 2anS1Jg

B T T T T U S rcanaetsioritiniinnienis




TUBSTYOTN ‘UTSUODSIM g7 2anStd
" i i
: | : i

i Tt e

: : B Sl LD LT T PO SO S,
: H : : H
: : :
V : H v H I.l.l.lul.l.l -
~ tesaretianeasnserrarrstssinidinanan Sovsaanasi0tsgn 2rsrsseriecane M
ST ermoressse by STttt i,




pe o’ i

|.|m|.|.|.n.l.n.n.l.l.c.u.su.\wn.l.|.i.|.l.|.n.l.lnn“\.s.l"
- :
v

*Ayonjuay ‘oryp ‘eueipul

i

*0¢ 3an3tJa

b JIXTTTITTTPOROTRPP S

s > 2 S ¢ -

et




*erUBATASUUSd °NIOX MON °*1¢ oSanS1j

4 i~

-:1

.

S e

Y R P TR PR DAY RN ITL LA

[LITESTRN W S
4 :
i
§
m
i
J
!
!
1
l )
1 .I. _
.m : I-I m
H H : |
H ; _
m |
" i w
| i
o

i.
!
i

LELL P

ARt S T IV VRPN,

A ALY TTIP

[ Y PLITTT YT YT PRLLITIN L) [LEIIIITITTTIVYY JJITTTT NN ~

AR LT T T TP PP,

CETTT PSRN

-

.

ettt itiaeaa, .

teveeccaanengan,

reemssansem[samisamos ey

e ——————




*saemeToq ‘puelLiel ‘BTUISITA ‘BTUIBITA ISOM  °TE 2andt g

. : Y4
\ ..l.l.l.l.l.l.l.on:l.l.l.\.\.\
Q
H =
: ~
: .
\-'o\
;‘ .n ,.-
5 . . o .
b’ P X L oriveenrieseenirsanissapisstassnideisinssaisininee et LIAI LU L LR “RRTPTPRDRORD Sy TSV SNSRI
..................... IREE v £ =#
A G <
-"
(
it et S N
: : -
: : 7
: - i PRL
: o
H : i i
.. ’”- ; \.\
’ Y . * : o
d \.I..\ N I.t. : i
y / N \i ./
3 3 ‘.\.-.\ M\.\
: : g :
: Y, ;
: s
74 .@ .......... o P S
............. pLE ; /
4 s
R 7
A o
P 0 R -~ ‘4 PO
| SR X 3TN )
i . ‘ |\ I ~!
[ [ I}
H L4
1 i
i o’
; ¢/ I
! D . Y
! ~, 4
~ r'd
' 2 N ]
; A% !
' ‘v !
L p : i
1 # 3 i
T = Avh A N
e :




*e131099 ‘puRqely ‘TddISSISSIH ‘99ssouuay

habteb i XL TT

‘€€ dans1g

eesrersatsasesenasencenines

P

N,
N2

[ PP S

b
i

' o -

Fan

Rt L2 TE P

Rt L T LT LR T PO NN

eresncanss

vl

§
T T. Trouy upp B0
-7

T Gt

m——————————— ot e s e e

Ahattet LAl L JE I T I




P T TL T

*BUTTOAB) YINOS ‘BUTITOIABD) YIAON

surerareeneasrace

eavessecatessstetaattanacattstan,

atsesenpsrsnesceanns

Ceevastsretecetisintgtarenen

had L 23 T TT YT PPy

[]

.t. .
N (3

(AL TY

T T IT Y TIITIE: TITPETRIT LI

E T P S PP T PO

R s LT L,

Akt T TT

¢ 2an81g

4

R e T TR

R LT P

Vevscerareriiinanen

#osssestedorecsencanene AbA AL L LT T TP

: - .l..l.l.l.l.l.vl.l..v.l.l.l.l
: o~ H ] ‘
. M =1l
ot T ST

.

~ td

Y

£ H
ool :
3 i
i i

IS T -
B et NP e

- -‘.‘ :

H J H

3 Pl :

H . :

: :







YT T T R T TP Y YR Y T PYT PO PPRT I YIRN
[OPPPS eestheantan )

avsessusevacanne

‘oxemeis
*§139SNYoESSER ‘pupIsI opoyy ‘INOTIO0PUUC) ‘LosySr Mo ‘oiem 12d

e e s e sttt Lteh e et bttt e arerastpenanssonrye

*9¢ sandig

LY L TITRE 5 W TR, .......l.

oo o amsans

—— et
~ o’

e el 1L S

cssssavessyga,.d
IYYPRCPHITTIT I ................J.I..h.l.l.l*

!

H
M
\

ceresnareae

Ot s e g 4 s e
e

-,
s._.‘
..
-

e et e

seseseqedl l.l.l.l.u....'.‘:l.l..l.|.l.l.'.l.l.'..l.
H
H




H
H
H
:
:
3
v
M
K
1
H
Y

4

casssevesataneanRere

‘
H
H

asens

RTINS

5
H
s
3
H

&

P
[RPPRTTTCITRRIILR) .

.
:
S
:
:
s

O T TY LTI T ISR LIRS LI LU

courel ‘oarysduey moN ‘juowasp ¢ 2anStg

,w@

ad

sredds

’ 3
h H
? :
? H
J }

7 :

: H

4 H

Catadd 4l i I T, 1 :
. - i
! H

! i

! :

1 :

H :

! :

) :

] 3

H

:

:

Sesvssountnetaeptarinedany senp o sesssensofececscnne,,, 3

Serarerreiierragan,.,.

H
:
N

[P

2
.

A dll AT TET T I\
Sowmtrame

it LT LT YT,

H
H
‘
’
N
.

4
...:......-...:...........................-..............:...

R
RASRE L Y




District of Columbia.

Figure 38,



B teetinenane.

-t Serecrane

c K

o Laome E

- :

* H

. H H
-...-".’

-

vaot® e,

Dahlgren.

Figure 39.




W w
H 2 \
5 g\ N
- % BALTIMORE
9 $ WASHINGTON
2 ] PARKWAY
N
SIS
v/ .
/" \§

Bus JenTon 7" J
."‘5"-"’”’"N > MARYLAND

HIGHWAY

INDIAN )
HEAD ;" [

5 5

MARSHALLS
CORNER RD

LA PLATA

» WHITE HOUSE MOTEL
: (51 UNITS)

"\ POTOMAC RIVER
2BRIDGE ($1 ToLL) |

TO ANNAPOLIS

70 RICHMOND TO TAPPAHANNOCK TO RICHMOND  TO WARSAW
POTOMAC RIVER AREA
2 LANE HIGHWAY 0 5 10 DAHLGREN, VA.
4 LANE HIGHWAY L 1 !
INTERCHANGE :ﬁ: MILES 17 JANUARY 1963

Figure 40,

TO ANNAPOLIS

TO NAS PATUXENT



APPENDIX C

DISTRIBUTION




NWL. REPORT NO. 1844

DISTRIBUTION

Bureau of Naval Weapons
DLI-31
R-12 Attn: Dr. Lamar
R-14 Attn: Dr. Burington

Commander
Armed Services Technical Information Agency
Arlington Hall Station
Arlington 12, Virginia
Attn: TIPDR

Chief of Naval Research
Department of the Navy
Washington 25, D. C.
Attn: Mr. Robert H. Alexander (Code 414)

Commanding Officer

Office of Naval Research Branch Office
The John Crerar Litrary Building

86 Randolph Street

Chicago 1, Illinois

Commanding Officer
Office of Naval Research Branch Office

346 Broadway

New York 13, New York

Commanding Officer

Office of Naval Research Branch Office
1030 Geary Street

San Francisco 9, California

Commanding Officer

Office of Naval Research Branch Office
Navy #100, Fleet Post Office

New York, New York

Foreign Technology Division
Air Force Systems Command
Wright-Patterson Air Force Base
Dayton, Ohio

Attn: Mr. Kenneth W. Miller

10

25



NWL_REPORT NO. 1844

DISTRIBUTION (Continued)

" Systems Technology

General Dynamics

Mail Zone 591-10

P. 0. Box 1128

San Diego 12, California
Attn: Mr. Harry L.Baldwin

Commander
Naval Ordnance Laboratory
White Oak, Maryland

Attn: Code 750 (Library)

Director
Naval Research Laboratory
Washington 25, D. C.

Attn: Code 2021 (Library)

Chief, Bureau of Ships

Department of the Navy

Washington 25, D. C.
Attn: Code 310 (Research and Development Division)
Attn: Code 312 (Technical Library)

Chief, Bureau of Yards and Docks
Department of the Navy
Washington 25, D. C.

Attn: Code D-400 (Research Division)

Commander

Military Sea Transportation Service
Department of the Navy
Washington '25, D. C.

Commanding Officer and Director
"David Taylor Model Basin
Washington 7, D. C. ‘
Attn: Code 142 (Library Branch)
Attn: Code 840 (Mathematical Computation Division)




NWL_REPORT NO. 1844

DISTRIBUTION (Continued)

Commander
U. S. Naval Ordnance Test Station
China Lake, California
Attn: Code 753 (Library Division) 1

Superintendent
U. 8. Naval Postgraduate School
Monterey, California
Attn: Library 1

Superintendent
U. S. Naval Academy
Annapolis, Maryland
Attn: Library 1

Director of Research

National Aeronautics and Space Administration

1512 H Street, N. W.

Washington 25, D. C. 1

Goddard Space Flight Center
Glenndale Road
Greenbelt, Maryland 1

Director
National Bureau of Standards
Washington 25, D. C.
Attn: Library 1

Director
Los Alamos Scientific Laboratory
Los Alamos, New Mexico
Attn: Mr. E. A. Voorhees 1

Joint Numerical Weather Prediction Unit

Weather Bureau

U. S. Department of Commerce

Washington 25, D. C. 1




NWL_REPORT NO. 1844

DISTRIBUTION (Continued)

Chief of Naval Operations
Washington 25, D. C.
Attn: Code OPO9B7
(Naval Weather Service Division) 1

Commanding Officer
Navy Photographic Interpretation Center
Suitland, Maryland 1

Commander
U. S. Navy Oceanographic Office
Washington 25, D. C. 1

Director
U. S. Coast and Geodetic Survey
Washington 25, D. C. 1

U. 8. Geological Survey
Washington 25, D. C. 1

Commanding Officer
U. S. Army Map Service
Washington 25, D. C. 1

National Geographic Society
16th & M Streets, N. W.
Washington, D. C.
Attn: Map Division 1

Daystrom, Inc.
Advance Systems Laboratory
620 Passaic Ave.
P. 0. Box 847
West Caldwell, N. J.
Attn: Mr. J. E. Steffens 1

Prof. W. R. Tobler
Department of Geography
University of Michigan
Ann Arbor, Michigan




NWL REPORT NO. 1844

DISTRIBUTION (Continued)

Dr. William L. Garrison
Department of Geography
Northwestern University
Evanston, Illinois 1

Dr. William C. Krumbein ‘

Department of Geology

Northwestern University

Evanston, Illinais : 1

Dr. John C. Sherman

Department of Geography

University of Washington

Seattle, Washington 1

Dr. Duane F. Marble

Department of Regional Science

Wharton School

University of Pennsylvania

Philadelphia, Pennsylvania 1

Dr. Richard C. Kao

Economics Department

The RAND Corporation

1700 Main Street

Santa Monica, California 1

Dr. Ruth Davis
Office of the Director of Defense
Research and Engineering
Department of Defense
Washington 25, D. C. 1

Prof. G. E. Forsythe

Department of Mathematics

Stanford University

Stanford, California 1

Prof. J. L. Walsh
Harvard University
Cambridge 38, Massachusetts 1




NWL. REPORT NO. 1844

DISTRIBUTION (Continued)

Dr. Tien Chi Chen

IBM Product Development Laboratory

-Dept. 271, Box 390

Poughkeepsie, N. Y. 1

Dr. C. C. Bramble
145 Monticello Avenue
Annapolis, Maryland 1

Local:
D
K-1
K-3
K-4
KXH ‘ 5
KXR
KYD
KO
ACL
File

e R S e e S o




_ - R

OUON : (1931ndwo)) DYON

avay “Burpeay

LI JO3IBIIBN

J4NS - dduBIITIAING

43dS ?oedg

- 04 . Sut3sedsxo]

LvdMm ) Jatleam

LIdd I23UTId

WOVA saqny

q1vS $93TIT83ES 0LvD Aex spoyie)

1S1d s{erds1q 904d swexSoxg

94VL s3981eL dIWOD sxa3ndwo)

AT4L 03pPTA daud uorleredard

TYND Butyolen SdVW 3urddey

3000 ¥01ld180530 3402 d0L1ld1¥0S3a 3402 ¥01d1d2s34
140434 40 SISATYNY Lo3ran
. ~ ("33 ‘704 ‘‘1ddng) 51Hgvy¥s011818 R

, £990 €961 aunp
JiHdVH9017818 ¥0 NOILVLIWIT NOILVINDYID 31va ly0d3y

vv8T1 14228
NOJTLYLIWNIT NOILVYINDHID JIEWON L¥O4IN

610N @4IAISSYIONN VOdN Axo3eiroqe] suodeay TeaeN
LNNOD 3403 ONV NOILVDIZ1ISSYID ALI¥NO3s 3DHYNOS

J.mooo 401di1d¥2s3d 3C02 40141382534

NO I LVWHOANT J1H4V¥90171814d

' . (29-L) S1/0L0S-IMN-ON¥d

: 1NdN1-ONIDOTVLYD A¥V¥EIT




QELIISSYION

Ay ‘Aeysasy ‘I
Buiyosew dew ospTp %
suexdodg - sxojndwo) ¢
SISJUTIJ

- saqny Aea spoyse) 2
uotjexedsag - sdey °T

“JO}BTNOTE) UOJIBSSSY
9oueUpI) TeaBN Sy} uo eiep dew syjz 30Td o3 paxed
-oad uesg sey sutnOIqNS Jurinduoo §  ‘eaxy
OBUWIOJ04 OUJ PUB ‘S93BIS POITU SUF ‘PTIOM 9U3
J9A00 0f POpJIoOaI Useq ssey egep dew Jo soT1g

JIIITSSYIONN
313 Op ‘°d g °C98T sunp “fBysasy ‘A Y
£q “gEINTMA JMD ¥ NO SIVN HNILIOTd L

($¥81 °oN 210dey TMN)
eturdary ‘uaidruysg ‘Arojexoqe] suodesy TeABN

QIIAISSTIOND

*A 'y ‘foysaeg I
Buiyojew dew ooprp P
sueJdodg - sxajndwo) ¢
SIQIUTIT

- seqny fea spoulen g
uotqexedaxg - sdep °T

*I038INOTR) YOIBaS8Y
soueUpI) TeAB) o423 uo eiep dew sy3 j01d 09 psaed
~oxd uesq sey surjnoaquns Jurindwoo y  *BaIy
OBUWOY0 SUY PuB ‘S99BAG PORTUN OYYF ‘pTJIOM SYT
JI9ACO 01 POpJodal useq saey ejep dew Jo saTrg

QIIISSVIONN
8313 Op ‘*d 62 "g96T eunr -Asysiey A Y
£q “GEINTMI TMD V NO SAVW 40 ONILIOT HHL

(P30T "oN 3xodsy TMN)
*BIUTAIT) ‘uoadruysqg ‘Agolesoqe] suodesy TeaBN

QETAISSTIONN

Ay ‘Seysasy I
Juiysqew dew ospIp ¥
suRIdoLI - saoindwo) ¢
SI8IUTIT

- soqng Aed 9pCIIR) g
woregedsrg - sdoey

*I03BTNOTE) YOIB 9S8y
ooueupI( TeaeN sy3 uo viep dew syj 301d 03 paged
-aad usaq sey surinolqns JuTnduiod y "SIy
oBWOYO] SY% Pue ‘s9ogelg PLlTUf oYL ‘DTIOM SU3
J9A0D 09 DPOpI0DsJa usaq aaey eqep dew JO SOTTJ

TITATSSYIOND
sy op ‘-d 8¢ ‘ooeT eunp  Aeysasy A ¥
Rq ‘MLINDIA TH0 ¥V NO SIVN J0 ONTILOTL HL

(%81 on 2xodayg TMN)
‘e TUTAITA ‘usadTyeq ‘Adojexoge] suodsey Teaey

GITIISSVIONN

Ay ‘Aeysaey -1
Butgogew dew oeprp *H
siretdoag - sasinduwo) ¢
SI9qUTIJ

- seqny Aex spoylen °Y
uotreaedsay - sdepy T

“I03BTINOTE) YdIeassy

90UBUpPIQ TeABN &4q uo ejep dew sy} 3o7d o1 paxed

-axd useq sey surinoaqns Furindwoo y  cesxy

0BlI010d Y} PUR ‘Soqeig POrIUn OY} ‘PTIOM SYU%
JSA00 09 POPJIOOSI usaq oAy ejep dewr JO SOTIL

GIIATSSYVIOND

*s31y op ‘d 6¢  "goel sunp cAeysasy °p Y

fq “gLINING IO V NO SAVW 40 ONILLIOME FHL
(¥¥8T *oN 2zodey TMN)
‘BTUTIIT) ‘upadTyeqg ‘AIoteqoqe] suodesy TBABN




